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PURPOSE: To provide a metal bonded grinding wheel 
and its manufacturing method which can prevent a 
seizure of a work to be ground to a grinding surface. 
CONSTITUTION: A metal bonded abrasive grain layer 1 
which is formed by scattering super abrasive grains 2 in 
a metal bonded phase 4 is provided. The metal bonded 
phase 4 is formed of a sintered alloy including 20 to 
95wt.% of Cu, 5 to 50wt.% of Sn, and 0.5 to 3wt.% of 
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oxyge n. The super abrasive grains 2 are provided 
dispersing three-dimensionally placing about even 
intervals in the metal bonded phase 4, the metal bonded 
phase 4 has spherical shell form parts 4A surrounding 
the outer peripheries of individual super abrasive grains 
in a spherical shell form, and the spherical shell form 

parts 4A are connected at the mutual border surfaces 5 so as to compose the metal bonded 
phase 4. 
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method which can prevent a seizure of a work to be ground to a grinding 
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CONSTITUTION: A metal bonded abrasive grain layer 1 which is formed by 
scattering super abrasive grains 2 in a metal bonded phase 4 is provided. The 
metal bonded phase 4 is formed of a sintered alloy including 20 to 95wt.% of 
Cu, 5 to 50wt.% of Sn, and 0.5 to 3wt.% of oxygen . The super abrasive grains 2 
are provided dispersing three-dimensionally placing about even intervals in the 
metal bonded phase 4, the metal bonded phase 4 has spherical shell form parts 
4A surrounding the outer peripheries of individual super abrasive grains in a 
spherical shell form, and the spherical shell form parts 4A are connected at 
the mutual border surfaces 5 so as to compose the metal bonded phase 4. 

COPYRIGHT: (C)1995,JPO 



5/12/06, EAST Version: 2.0.3.0 



JP,07-246562,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the metal bonded grinding wheel characterized by being formed with the sintered alloy 
with which it is the metal bonded grinding wheel equipped with the metal-bond abrasive grain layer 
which comes to distribute superabrasive into the metallic-bond phase, and said metallic-bond phase 
contains a 20 - 95wt% Cu, a 5 - 50wt% Sn, and 0.5 - 3wt% oxygen. 

[Claim 2] Said metallic-bond phase is a metal bonded grinding wheel according to claim 1 characterized 
by containing one sort or two sorts or more of metals further chosen from Fe, nickel, Co, W, Ti, and Ag. 

[Claim 3] It is the metal bonded grinding wheel according to claim 1 or 2 characterized by said metallic- 
bond phase consisting of the contact surfaces where the spherical shell-like part into which said 
metallic-bond phase surrounds the periphery of each superabrasive in the shape of a spherical shell, 
respectively, and which has the spherical shell-like part of the diameter of fixed mostly, and adjoins and 
suits is mutual continuously while said superabrasive vacates mutual almost equal spacing and is 
distributed in three dimension in said metallic-bond phase. 

[Claim 4] The metal bonded grinding wheel according to claim 3 characterized by forming independent 
pore in the boundary between said spherical shell-like partial, and making the porosity of said metal- 
bond abrasive grain layer into 5 - 30vol% by this. 

[Claim 5] The average outer diameter of said spherical shell-like part is a metal bonded grinding wheel 
according to claim 3 or 4 characterized by being carried out by 1.2 to 4 times the mean diameter of said 
superabrasive. 

[Claim 6] The plating process which forms a metal plating layer by the nonelectrolytic plating method 
on the surface of superabrasive, and produces a plating abrasive grain, Each mixes said plating abrasive 
grain with the mixed powder which uses Cu powder with small mean particle diameter, and Sn powder 
as the main raw material from these plating abrasive grain. By adding pressurization rolling movement 
to the bottom of oxygen existence, and making the mixed powder of each of said metal stick by pressure 
on said metal plating layer according to a mechanical friction welding operation The sticking-by- 
pressure covering process of forming a sticking-by-pressure enveloping layer in the periphery of said 
plating abrasive grain, producing a metallic-coating abrasive grain, and moreover making said mixed 
powder containing oxygen in the process, Said sticking-by-pressure enveloping layer is combined for 
said metallic-coating abrasive grain compacting and sintering, or by carrying out a hotpress. The 
manufacture approach of the metal bonded grinding wheel which considers as the sintered alloy 
containing a 20 - 95wt% Cu, a 5 - 50wt% Sn, and 0.5 - 3wt% oxygen, and is characterized by providing 
the forming cycle which forms a metal-bond abrasive grain layer by this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal bonded grinding wheel which can prevent 

printing and fixing of the **-ed material to a grinding side, and its manufacture approach. 

[0002] 

[Description of the Prior Art] these after a general metal bonded grinding wheel mixes superabrasives, 
such as a diamond or CBN, to homogeneity and molds this mixed powder into metal powder, such as Cu 
or Sn, with base metal — press forming and it is sintered and manufactured. In addition, generally the 
oxygen content in the sintered metal used as a joint phase is made good [ little direction ] from a 
viewpoint which raises a degree of sintering. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional metal bonded grinding wheel, 
when grinding of the **-ed material, such as a comparatively soft metal and glass, was carried out, it 
burned or was easy to fix **-ed material in the shape of a layer to the grinding side of a grinding stone, 
and sharpness fell for a short time, grinding force resulted in increase and grinding impossible, and there 
was a fault that a life was short. 

[0004] It is making into the technical problem for this invention to offer the metal bonded grinding 
wheel which was made in view of the above-mentioned situation, and can prevent printing and fixing of 
the **-ed material to a grinding side, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem, the metal bonded grinding 
wheel concerning this invention is a metal bonded grinding wheel equipped with the metal-bond 
abrasive grain layer which comes to distribute superabrasive into the metallic-bond phase, and said 
metallic-bond phase is characterized by being formed with the sintered alloy containing a 20 - 95wt% 
Cu, a 5 - 50wt% Sn, and 0.5 - 3wt% oxygen. 

[0006] In addition, a metallic-bond phase may contain one sort or two sorts or more of metals further 
chosen from Fe, nickel, Co, W, Ti, and Ag. Moreover, while superabrasive vacates mutual almost equal 
spacing and is distributed in three dimension in said metallic-bond phase, said metallic-bond phase may 
consist of the contact surfaces where the spherical shell-like part into which said metallic-bond phase 
surrounds the periphery of each superabrasive in the shape of a spherical shell, respectively, and which 
has the spherical shell-like part of the diameter of fixed mostly, and adjoins and suits is mutual 
continuously. 

[0007] On the other hand, the manufacture approach of the metal bonded grinding wheel concerning this 
invention The plating process which forms a metal plating layer by the nonelectrolytic plating method 
on the surface of superabrasive, and produces a plating abrasive grain, Each mixes said plating abrasive 
grain with the mixed powder which uses Cu powder with small mean particle diameter, and Sn powder 
as the main raw material from these plating abrasive grain. By adding pressurization rolling movement 
to the bottom of oxygen existence, and making the mixed powder of each of said metal stick by pressure 
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on said metal plating layer according to a mechanical friction welding operation The sticking-by- 
pressure covering process of forming a sticking-by-pressure enveloping layer in the periphery of said 
plating abrasive grain, producing a metallic-coating abrasive grain, and moreover making said mixed 
powder containing oxygen in the process, Said sticking-by-pressure enveloping layer is combined for 
said metallic-coating abrasive grain compacting and sintering, or by carrying out a hotpress. It considers 
as the sintered alloy containing a 20 - 95wt% Cu, a 5 - 50wt% Sn, and 0.5 - 3wt% oxygen, and is 
characterized by providing the forming cycle which forms a metal-bond abrasive grain layer by this. 
[0008] 

[Function] Since the metallic-bond phase is formed with the sintered alloy containing Cu which is 20 - 
95wt%, Sn which is 5 - 50wt%, and the oxygen which is 0.5 - 3wt% according to the metal bonded 
grinding wheel concerning this invention, the wettability and reactivity over **-ed material of a 
metallic-bond phase are low. It is rare to burn **-ed material into grinding by this in a grinding stone 
grinding side. 

[0009] Moreover, since said mixed powder is made to contain oxygen in a sticking-by-pressure covering 
process according to the manufacture approach of the metal bonded grinding wheel concerning this 
invention, making the mixed powder of each metal stick by pressure on a plating abrasive grain 
according to a mechanical friction welding operation, a sticking-by-pressure enveloping layer with an 
oxygen content almost uniform to the interior can be formed. Since the whole region is covered and an 
oxygen content can form an almost uniform metallic-bond phase by fabricating and sintering the 
metallic-coating abrasive grain which has such a sticking-by-pressure enveloping layer, also when 
wearing the metallic-bond phase out gradually by grinding, the wettability and reactivity of a metallic- 
bond phase over **-ed material are always kept low, and printing stabilized [ long duration ] and the 
fixing prevention effectiveness are acquired. 
[0010] 

[Example] Next, the example of the metal bonded grinding wheel concerning this invention and its 
manufacture approach is explained to a detail. Drawing 1 is the cross-section enlarged drawing showing 
the metal-bond abrasive grain layer 1 of the metal bonded grinding wheel of the 1st example. Since this 
invention has the description in the structure of this metal-bond abrasive grain layer 1, the grinding stone 
may be constituted by only the abrasive grain layer 1, and the abrasive grain layer 1 may be fixed to the 
suitable grinding stone base. In this invention, the configuration of a grinding stone is not limited, either 
but it can apply to the grinding stone of any formats currently used conventionally and a configuration. 
[001 1] The metal-bond abrasive grain layer 1 vacates mutual almost equal spacing into the metallic- 
bond phase 4, and comes to distribute the superabrasives 2. such as a dia mond or CRM, in three 
dimension, and it has spherical shell-like partial 4A of the diameter of fixed mostly, and when [ whose 
metallic-bond phase 4 surrounds the periphery of each superabrasive 2 in the shape of a spherical shell, 
respectively ] these spherical shell-like partial 4A continues in the mutual contact surface, the metallic- 
bond phase 4 is constituted. Moreover, spherical shell-like partial 4A is constituted by the thin metal 
plating layer 3 directly formed in the periphery of superabrasive 2, and the sintering alloy layer prepared 
in the periphery. However, it does not have the boundary where the metal plating layer 3 and the 
sintered alloy layer of the periphery are clear, and the boundary may be not clear by being spread 
mutually and suiting it in fact. The same is said of the interface 5 of spherical shell-like partial 4A. 
[0012] t he metallic-bond phase 4 - Cu - 20 - 95wt% - more - desirable - 35 - 70wt% and Sn - 5 - 
50wt% - more - desirable - 10 - 30wt% and oxygen - 0.5 - 3wt% - more - desirable - 1 - 2wt% - i t 
contains, respectively, one sort or two sorts or more of metals chosen from Fe, nickel, Co. W. TL an d 
Agin addition to these elements - desirable - less than [ 50wt% ] - if vou mav contain, in addition a 
small amount of unescapable impurity and the need are accepted, the alloying element or the filler may 
be included. In addition, since the rate of occupying in the metallic-bond phase 4 of the metal plating 
layer 3 is small, the presentation of the metallic-bond phase 4 may be considered to be the presentation 
of a sintered alloy layer. 

[0013] The metal plating layer 3 was formed in order to raise the junction nature of a sintered metal 
layer and superabrasive 2, and it is formed in the peripheral face of superabrasive 2 by the 
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nonelectrolytic plating method (depending on the case, electrolysis plating may be performed further). 
As the quality of the material of the metal plating layer 3, Cu is chosen for Cu, nickel, Co, Ag, etc. 
especially suitably, and the thickness is set to about 2-20 micrometers from the reasons of manufacture. 
[0014] When the problem which runs short of degrees of sintering will be produced if there are few Sn 
contents in the metallic-bond phase 4 than 5wt(s)%, and 50wt% is exceeded, the metallic-bond phase 4 
carries out embrittlement, and it becomes impossible to use it as a grinding stone. If the problem which 
carries out embrittlement and cannot fabricate a grinding stone will be produced on the other hand if 
there are few contents of Cu in the metallic-bond phase 4 than 20wt(s)%, and 95wt% is exceeded, the 
problem that sintering becomes difficult will be produced. 

[0015] Although an oxygen atom's in metallic-bond phase 4 existence gestalt is not clear, it is thought 
that it exists as an oxygen dissolution metal phase or metallic oxides, such as Cu and Sn, and 
distribution of an oxygen atom continues throughout a sintered alloy layer, and is desirable. [ of an 
almost uniform thing ] The prevention effectiveness of printing or fixing is not acquired as the oxygen 
content in the metallic-bond phase 4 is less than [ 0.5wt% ], if [ than 3wt% ] more, the reinforcement of 
the metallic-bond phase 4 will be insufficient, and sufficient abrasive grain holding power will not be 
acquired. 

[0016] the average outer diameter of spherical shell-like partial 4A, i.e., alienation of superabrasive 2, - 
it considers as 1.5 to 2 times more preferably, and, thereby, the thing of a pitch of the mean particle 
diameter of superabrasive 2 for which the degree of concentration of superabrasive 2 is set about to 50 to 
250 is 1.2 to 4 times more desirable, the degree of concentration of superabrasive 2 is less than 50 ~ a 
cutting edge - a consistency is insufficient, sharpness falls, the abrasive grain holding power by the 
metallic-bond phase 4 is insufficient for an adult grinding stone, and it is more difficult to manufacture 
than 250. 

[0017] Since the metallic-bond phase 4 is formed with the sintered alloy containing a 20 - 95wt% Cu, a 
5 - 50wt% Sn, and 0.5 - 3wt% oxygen according to the metal bonded grinding wheel which consists of 
the above-mentioned configuration, the wettability and reactivity of the metallic-bond phase 4 over **- 
ed material are low. It can prevent by this that **-ed material is burned into grinding in a grinding stone 
grinding side, and it is possible to prevent the early fall of sharpness and extension of a grinding stone 
life can be aimed at. And since it continues throughout the metallic-bond phase 4 and the above- 
mentioned presentation is maintained, it is burned even if it wears the metallic-bond phase 4 out 
gradually, and a prevention operation does not change, but the effectiveness continued and stabilized at 
the long period of time is acquired. 

[0018] Moreover, since spacing of each superabrasive 2 is prescribed by the thickness of spherical shell- 
like partial 4A, as compared with the conventional grinding stone, distribution of the superabrasive 2 in 
a grinding side is uniform, and can also reduce dispersion in grinding precision a top with little 
dispersion in sharpness. 

[0019] In addition, although the metal-bond abrasive grain layer 1 was non-pore mostly in the example 
of drawing 1 instead, as shown in drawing 2 , the independent pore 6 may be formed along the interface 
5 of spherical shell-like partial 4A. The conditions at the time of fabricating the metal-bond abrasive 
grain layer 1 can adjust such magnitude and abundance of the independent pore 6 to some extent. When 
forming the independent pore 6 in the metal-bond abrasive grain layer 1, as for the porosity, it is 
desirable that it is 5 - 30vol%. Without falling most reinforcement of the metallic-bond phase 4, if it is 
this range, the chip eccritic from a grinding side and the cooling nature of the grinding stone by grinding 
fluid can be raised, and it is possible to improve sharpness further as a result. 

[0020] Next, the example of the manufacture approach of the above-mentioned metal bonded grinding 
wheel is explained using drawing 3 and drawing 4 . By this approach, the superabrasive 2 as shown in 
drawing 3 (a) is prepared first, the metal plating layer 3 is formed in that peripheral face by the 
nonelectrolytic plating method, and the plating abrasive grain 10 as shown in drawing 3 (b) is produced. 
The suitable thickness of the metal plating layer 3 is about 2-20 micrometers from the reasons of 
manufacture, as stated previously. In less than 2 micrometers, formation of the sticking-by-pressure 
enveloping layer 1 1 becomes difficult, and if thicker than 20 micrometers, it will be because futility 
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arises in cost. 

[0021] Although forming only by the nonelectrolytic plating method is also possible, every time the 
metal plating layer 3 accepts the need, it may perform electrolysis plating further after nonelectrolytic 
pl ating, ancfma^jnake the metal plating layer 3 heavy-gage. In addition, in order for the plating abrasive 
grain 10 under pressurization stirring mentioned later to roll, and for the configuration of superabrasive 
2 to improve a sex and to make easy homogeneity formation of the sticking-by-pressure enveloping 
layer 1 1, the spherically nearer one is desirable, but unless it has the shape of an extreme scale, even if it 
uses the abrasive grain of an indeterminate form, the sticking-by-pressure enveloping layer 1 1 can be 
formed enough. 

[0022] Next, the thick sticking-by-pressure enveloping layer 1 1 is formed in the periphery of the plating 
abrasive grain 10, and the metallic-coating abrasive grain 12 as shown in drawing 3 (c) is produced 
(sticking-by-pressure covering process). The plating abrasive grain 10 and one sort or two sorts or more 
of metal powder with which mean particle diameter is chosen as small Cu powder, Sn powder, and a list 
from Fe, nickel, Co, W, Ti, and Ag by each if needed from these plating abrasive grain 10 are 
specifically mixed, pressurization rolling movement is added to this mixture under oxygen existence, 
and metal powder is made to stick by pressure on the metal plating layer 3 according to a mechanical 
friction welding operation. Some amounts of dissolution oxygen of metal powder are increased to 
coincidence in the process, or/and some metal powder is oxidized to it, and it is made to generate an 
oxygen dissolution metal phase or/and a metallic oxide in the sticking-by-pressure enveloping layer 1 1 . 
Although it is good in air as an oxygen existence ambient atmosphere, other oxidizing gases may be 
moderately diluted and used with inert gas. 

[0023] Drawing 4 shows an example of the pressurization rolling equipment used at the above- 
mentioned sticking-by-pressure covering process. The sign 20 in drawing is the cylinder-like drum 
installed by leveling an axis, and rotates by the driver focusing on an axis. The fixed shaft 21 is arranged 
along with an axis, the pressurization arm 22 is fixed downward to this shaft 21, the pressure plate 23 
which makes the shape of radii parallel to the inside of a drum 20 is fixed to that lower limit by the 
interior of a drum 20, and the fixed gap is formed in it between this pressure plate 23 and drum 20 
inside. Moreover, from the pressurization arm 22, the scraping arm 24 prolonged in a slanting lower part 
is fixed to the method side of method Kogo of drum rotation, and the lower limit is formed in the shape 
of the edge of a blade, and achieves the operation which fails to scratch the fine particles adhering to 
drum 20 inside. 

[0024] In order to perform sticking-by-pressure covering, a drum 20 is sealed by putting the plating 
abrasive grain 10 and said metal powder into a drum 20 at a predetermined rate, and plugging up the 
opening with a lid (illustration abbreviation). In addition, as for the mean particle diameter of the metal 
powder to be used, it is desirable that it is 0.1-50 micrometers. In less than 0.1 micrometers, 
condensation of metal powder becomes easy to take place to sticking-by-pressure covering and 
coincidence, and formation of a sticking-by-pressure enveloping layer becomes difficult. On the 
contrary, in size, the plating abrasive grain 10 cannot become a core easily, and sticking-by-pressure 
condensation of metal powder happens and is not more desirable than 50 micrometers. 
[0025] Although the mixing ratio of the plating abrasive grain 10 and metal powder which are invested 
in a drum 20 is determined according to the thickness of the sticking-by-pressure enveloping layer 3 
which should be formed, for forming a sticking-by-pressure enveloping layer efficiently, about amount 
=of amount:metal powder of plating abrasive grains 10: 1-1:5 is desirable at a volume ratio. What is 
necessary is to add metal powder on the way and just to continue sticking-by-pressure covering in one 
pressure-welding covering, when covering thickness is insufficient. 

[0026] If a drum 20 is rotated where mixed powder is fed into a drum 20, mixed fine particles are 
pressurized in the clearance between a pressure plate 23 and a drum 20, by a collision and friction of 
particles, local generation of heat and impulse force, and the ductility force will arise in the interface of 
each particle, and metal powder will fix in the shape of a dumpling on the front face of the plating 
abrasive grain 10. 

[0027] The fine particles adhering to the inside of a drum 20 are ground with the scraping arm 24, and 
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non-adhered metal powder fixes in the shape of a dumpling on the front face of the plating abrasive 
grain 10 with a pressure plate 23 again. By repeating this activity fixed tim e, sequential sticking-by- 
pressure cove ring is carried out, th e sphe rical shel H&es ticking-bv-pressure env eloping l ayer 1 1 is 
fanned in t he front face of the plating abrasive grain 10, and metal powder serves as the metallic-coat ing 
abrasive gram_l 2 . ~— — 

[0028] Next, the obtained metallic-coating abrasive grain 12 is sintered with a heating furnace, after 
carrying out compacting with well-known press equipment, or it carries out a hotpress with well-known 
hotpress equipment, and is fabricated in a desired grinding stone configuration (forming cycle). The 
process condition at this time should be experimentally set up suitably according to desired porosity. 
[0029] Since oxygen oxidizes some of dissolution or/and metal powder to some metal powder in a 
sticking-by-pressure covering process according to the grinding stone manufacture approach which 
consists of the above-mentioned configuration, making metal powder stick by pressure on the plating 
abrasive grain 10 according to a mechanical friction welding operation, the sticking-by-pressure 
enveloping layer 1 1 with an oxygen content almost uniform to the interior can be formed. Since the 
whole region is covered and an oxygen content can form the almost uniform metallic-bond phase 4 by 
fabricating and sintering the metallic-coating abrasive grain 12 which has such a sticking-by-pressure 
enveloping layer 11, also when wearing the metallic-bond phase 4 out gradually by grinding, the 
wettability and reactivity of the metallic-bond phase 4 over **-ed material are always kept low, and the 
metal bonded grinding wheel which was stabilized [ long duration ] and which is burned and does the 
prevention effectiveness so can manufacture them easily. 

[0030] In addition, in the grinding stone manufacture approach mentioned above, various fillers may be 
added to the metal powder for forming the sticking-by-pressure enveloping layer 1 1. In that case, it is 
possible to give the function according to a filler kind to the grinding stone after shaping. For example, 
since carbon powder will be gradually supplied to a grinding side when the obtained grinding stone is 
used for grinding if an about [ 5-20wt% ] carbon particle is added in the metallic-bond phase 4 by 
mixing carbon powder to metal powder as a filler, improvement in sharpness by reduction of the 
grinding force by the lubrication disposition top and promotion of the cutting-edge operation from 
spontaneous generation of an abrasive grain can be aimed at. 

[0031] If the hard particle of SiC or aluminum203 grade is similarly added to all the sticking-by- 
pressure all [ a part or ] 11, since a hard particle can be distributed in the metallic-bond phase 4 and it 
can arrange to homogeneity around each superabrasive 2, it is possible to give functions, such as to 
heighten the holding power of superabrasive 2, effectively. 
[0032] 

[Example(s) of Experiment] Next, the example of an experiment is given and the effectiveness of this 
invention is proved. 

(Example 1 of an experiment) To the CBN abrasive grain of grain-size #200 / 230 (75/63 micrometer), 
Cu was galvanized by the nonelectrolytic plating method at the thickness of about 5 micrometers. This 
plating abrasive grain, Cu powder with a mean particle diamet er ^ f 5 mir.mmfit^ ) and Sn powder were 
fed into the equipment of drawing 4 , the drum 20 was rotated, and the sticking-by-pressure enveloping 
layer was formed. Sticking-by-pressure covering conditions were made into ambient atmosphere: air and 
processing-time:! hour in path clearance: 1.0mm of a pressure plate 23 and a drum 20, number of drum 
rotations: 1200rpm, and a drum. The rate of the CBN volume in the obtained metallic-coating abrasive 
grain was 25vol(s)%. M oreover, the rate of Cu and Sn in a sticking-by-pressure enveloping layer was 
35vrt%Qi= 15*t%Sn. *~ " 

[0033] Next, after carrying out press forming of the metallic-coating abrasive grain, it sintered under 
650-degree C nitrogen-gas-atmosphere mind for 30 minutes, and the cup mold grinding stone with 3mm 
[ in the outer diameter of 200mm, the thickness of 20mm, width of face of 3mm of an abrasive grain 
layer grinding side, and thickness of an abrasive grain layer ] and a bore of 75mm was produced. It was 
1.2wt% when the oxygen content in the obtained metallic-bond phase was measured by oxygen, 
nitrogen, and the hydrogen analysis apparatus. 

[0034] (Example 1 of a comparison) The back after it, on the other hand, prepared the same CBN 
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abrasive grain and the metal powder as the example 1 of an experiment so that it might become the same 
rate of the volume as the example 1 of an experiment, and mixing to homogeneity with a mixer 
completely produced the cup mold grinding stone of the same configuration on the same conditions. It 
was 0.3wt% when the oxygen content in the obtained metallic-bond phase was measured by oxygen, 
nitrogen, and the hydrogen analysis apparatus. 

[0035] (Grinding trial) Using each cup mold grinding stone of the above-mentioned example 1 of an 
experiment, and the example 1 of a comparison, the grinding trial was performed on the following 
conditions and a grinding ratio and grinding force were measured, respectively, 
used machine: - arm-shaft-upright rotary grinder grinding stone peripheral-speed: — 1300 m/min table 
delivery: ~ 15rpm slitting: ~ 30-micrometer grinding fluid: - **-ed [ soluble 50 dispensing-solution ] 
material: - SKD-11 (HRC45) 

[0036] The result is shown in Table 1 . In addition, the grinding ratio of front Naka is the value of the 
degree type in the time of processing **-ed material three times 300cm. 

Grinding ratio ^(amount of **-ed material grinding (cm3))/(the amount of grinding stone wear (cm3)) 
Moreover, grinding force is a value in the time of 300cm 3 processing. 



[0037] 
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[0038] The grinding ratio of the example 1 of an experiment shows the example of a comparison 18 
times [ no less than ] the value of one, and wear of a grinding stone was notably reduced so that clearly 
from Table 1. Moreover, grinding force has decreased to about 62%. This has little printing of the **-ed 
material to a grinding stone grinding side, and it depends it on abnormality wear of the abrasive grain 
layer resulting from the seizure of **-ed material and the rise of grinding force having been prevented. 
Moreover, the photograph which drawing 5 shows the grinding side after the grinding trial of the 
example 1 of an experiment, and drawing 6 are photographs in which the grinding side after the grinding 
trial of the example 1 of a comparison is shown. In the grinding stone of the example 1 of an 
experiment, adhesion of the **-ed material to a grinding side is hardly seen so that clearly from the 
comparison of these photographs. 

[0039] (Example 2 of an experiment) To the diamond abrasive grain of grain-size #270 / 325 (53/45 
micrometer), Cu was galvanized by the nonelectrolytic plating method at the thickness of about 3 
micrometers. This plating abrasive grain, Cu powder with a mean particle diameter of 3 micrometers, 
and Sn powder with a mean particle diameter of 5 micrometers were fed into the equipment of drawing 
4 , the drum 20 was rotated, and the sticking-by-pressure enveloping layer was formed. Sticking-by- 
pressure covering conditions were made into ambient atmosphere: air and processing-time: 1 hour in path 
clearance:0.5mm of a pressure plate 23 and a drum 20, number of drum rotations: 1500rpm, and a drum. 
The rate of the diamond volume in the obtained metallic-coating abrasive grain was 20vol(s)%. 
Moreover, the rate of Cu and Sn in a sticking-by-pressure enveloping layer was 80wt%Cu-20wt%Sn. 
[0040] Next, after carrying out press forming of the metallic-coating abrasive grain, it sintered under 
600-degree C nitrogen-gas-atmosphere mind for 30 minutes, and the straight-way-type grinding stone 
with 3mm [ in 10mm in the outer diameter of 200mm and thickness and thickness of an abrasive grain 
layer ] and a bore of 50.8mm was produced. It was 1.6wt% when the oxygen content in the obtained 
metallic-bond phase was measured by oxygen, nitrogen, and the hydrogen analysis apparatus. 
[0041] (Example 2 of a comparison) The back after it, on the other hand, prepared the same diamond 
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abrasive grain and the metal powder as the example 2 of an experiment so that it might become the same 
rate of the volume as the example 2 of an experiment, and mixing to homogeneity with a mixer 
completely produced the straight-way-type grinding stone of the same configuration on the same 
conditions. It was 0.4 when the oxygen content in the obtained metallic-bond phase was measured by 
oxygen, nitrogen, and the hydrogen analysis apparatus. 

[0042] (Grinding trial) Using each straight-way-type grinding stone of the above-mentioned example 2 
of an experiment, and the example 2 of a comparison, the grinding trial was performed on the following 
conditions and a grinding ratio and grinding force were measured, respectively. 
The machine used: Okamoto surface grinder "PSG52DXNC" (trade name) 

wheel peripheral-speed: - 1500 m/min table delivery: ~ 10 m/min slitting: — 150-micrometer cross 
feed-per-revolution: — 5-micrometer grinding fluid: — **-ed [ soluble 50 dispensing-solution ] material: 
- a soda glass result is shown in Table 2. The grinding ratio and grinding force of front Naka are the 
same as the case of Table 1. 



[0043] 
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[0044] As shown in Table 2, the grinding ratio of the example 2 of an experiment is twice [ about ] the 
example 2 of a comparison, and wear of a grinding stone was reduced notably. Moreover, grinding force 
has also been reduced a little. Although fixing of the glass cutter powder to a grinding stone grinding 
side is intense, therefore it was easy to produce abnormality wear of an abrasive grain layer when **-ed 
material was glass, in the grinding stone of the example 2 of an experiment, chip eccritic improved, 
fixing of the glass cutter powder to a grinding stone grinding side was reduced, and abnormality wear of 
the abrasive grain layer resulting from it was able to be prevented. 

[0045] (Example 3 of an experiment) To the diamond abrasive grain of grain-size #140 / 170 (106/90 
micrometer), Cu was galvanized by the nonelectrolytic plating method at the thickness of about 10 
micrometers. This plating abrasive grain, Cu powder with a mean particle diameter of 10 micrometers, 
and Sn powder were fed into the equipment of drawing 4 , the drum 20 was rotated, and the sticking-by- 
pressure enveloping layer was formed. Sticking-by-pressure covering conditions were made into 
ambient atmosphere: air and processing-time: 1 hour in path clearance:0.5mm of a pressure plate 23 and a 
drum 20, number of drum rotations: lOOOrpm, and a drum. The rate of the diamond volume in the 
obtained metallic-coating abrasive grain was 25vol(s)%. Moreover, the rate of Cu and Sn in a sticking- 
by-pressure enveloping layer was 80wt%Cu-20wt%Sn. 

[0046] Next, after carrying out press forming of the metallic-coating abrasive grain, it sintered under 
600-degree C nitrogen-gas-atmosphere mind for 30 minutes, and the straight-way-type grinding stone 
with 3mm [ in 10mm in the outer diameter of 200mm and thickness and thickness of an abrasive grain 
layer ] and a bore of 50.8mm was produced. It was 0.8wt% when the oxygen content in the obtained 
metallic-bond phase was measured by oxygen, nitrogen, and the hydrogen analysis apparatus. 
[0047] (Example 3 of a comparison) The back after it, on the other hand, prepared the same diamond 
abrasive grain and the metal powder as the example 3 of an experiment so that it might become the same 
rate of the volume as the example 3 of an experiment, and mixing to homogeneity with a mixer 
completely produced the straight-way-type grinding stone of the same configuration on the same 
conditions. It was 0.2wt% when the oxygen content in the obtained metallic-bond phase was measured 
by oxygen, nitrogen, and the hydrogen analysis apparatus. 
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[0048] (Grinding trial) Using each straight-way-type grinding stone of the above-mentioned example 3 
of an experiment, and the example 3 of a comparison, the grinding trial was performed on the following 
conditions and change of the grinding force from grinding initiation was recorded. A result is shown in 
Table 3. 

used machine: — cylindrical-grinder wheel peripheral-speed: - 1500 m/min table delivery: - 10 m/min 
slitting: - 50-micrometer grinding fluid: - **-ed [ soluble 50 dispensing-solution ] material: - number 
of **-ed [ 98% alumina ] material rotations: - 30rpm [0049] 
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[0050] As shown in Table 3, in the example 3 of a comparison, grinding force goes up gradually from 
immediately after grinding initiation, and grinding force hardly changed to the last in the example 3 of 
an experiment to having lapsed into grinding impossible soon. 
[0051] 

[Effect of the Invention] Since the metallic-bond phase is formed with the sintered alloy containing Cu 
which is 20 - 95wt%, Sn which is 5 - 50wt%, and the oxygen which is 0.5 - 3wt% according to the metal 
bonded grinding wheel concerning this invention as explained above, the wettability and reactivity over 
**-ed material of a metallic-bond phase are low. Thereby, **-ed material can be burned into grinding in 
a grinding stone grinding side, or it can prevent fixing. 

[0052] Moreover, s ince mixed powder is made to contain oxygen in a sticking-by-pressure covering 
process according to the manufacture approach of the metal bonded grinding wheel concerning this 
invention, making the mixed powder of each metal stick by pressure on a plating abrasive grain 
according to a mechanical friction welding operation, a sticking-by-pressure enveloping layer with an 
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oxygen content almost uniform to the interior can be formed. Since the whole region is covered and an 
oxygen content can form an almost uniform metallic-bond phase by fabricating and sintering the 
metallic-coating abrasive grain which has such a sticking-by-pressure enveloping layer, also when 
wearing the metallic-bond phase out gradually by grinding, the wettability and reactivity of a metallic- 
bond phase over **-ed material are always kept low, and the printing prevention effectiveness stabilized 
[ long duration ] is acquired. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section enlarged drawing showing one example of the metal bonded grinding 
wheel concerning this invention. 

[Drawing 2] It is the cross-section enlarged drawing showing other examples of this invention. 
[Drawing 3] It is the explanatory view of one example of the manufacture approach of the metal bonded 
grinding wheel concerning this invention. 

[Drawing 4] It is the schematic diagram showing the pressurization rolling equipment used at the 
sticking-by-pressure covering process of this example. 

[Drawing 5] It is the enlargement of the grinding side after the grinding trial of the metal bonded 
grinding wheel of the example 1 of an experiment. 

[Drawing 6] It is the enlargement of the grinding side after the grinding trial of the metal bonded 
grinding wheel of the example 1 of a comparison. 
[Description of Notations] 

1 Metal-Bond Abrasive Grain Layer 

2 Superabrasive 

3 Metal Plating Layer 

4 Metallic-Bond Phase 

4A Spherical shell-like part 

5 Interface 

6 Independent Pore 

10 Plating Abrasive Grain 

1 1 Sticking-by-Pressure Enveloping Layer 

12 Metallic-Coating Abrasive Grain 
20 Drum 

23 Pressure Plate 

24 Scraping Arm 



[Translation done.] 
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S i C^A 1 i08*3Wm*£JRftlL'Ci3»*tf. 

[00323 

imm] mz. 9mM*wrx*nmtam*9aEi- 20 

(JNtMl ) SS#200/230 <75/63/*m) 

m<7)Cu»*feJ:tfSn»*£. 04c7)gBfc&AU 
K9A2 0tlffl»*?£tliaM*JMtU:. ffitfc 
Hftfttt. 1)UEU23bV5J»20bcr>7VTJ>Z: 
1. 0mm, 1200rpm, b'^-kft 

#am : 2*1. : 1 vrffib ut. mtuzm 
mmm<p(?>c b Nmmt 2 5 v o 1 %ti^tz. *n 30 

ffitf$?OT+OC uiSn COfftete. 85wt%Cu-* 



* 1 5wt%Sntft-?t. 

[ 0 0 3 3 3 Aiwfflase^r^jRjoufc a 

X, 6 5 0WM3g#H&-FC3 0$H&tSU ?hS2 0 
0mm. fJ20mm, ffif$^ffifflffi^fl3mm. 
fifc?)J¥3 3mm. (*lS7 5mm0^.y7°Sffi5iSr^S?L 
fc. #feftfc4«tt^ffi+«)B*Mr**IB« • • 
*S#^BT*£L£fc^l . 2wtXt»->ft. 
[00343 (tt«Wl)-*, laiMlkHtCBN 

BTIfflJgL*: 0. 3wtX?t-jfc. 

[00353 (VRIKfl) JbE&ftfl 1 *J J:tfJt»0!l 1 
-y 7"S«B* ffl v >T , 1TE*ff TBBMtWI iff «r 

WfiMM : 1 3 0 0 m/m i n 

: 1 5 r pm 
fl)9&A : 30um 

mm-, w *7fr5 om 

®mt: SKD-l 1 (HRC4 5) 

[00363 *<ois*** i izak-f. ^nm^mwt 
it. mmm 3 0 0 c mmxu&j&Tod&icMt? 

vmt= (mmmm (cm')) / (areefifi 

(cm*) ) 

ttz.immmt. aoocm^oi&firw)*?* 
s. 

[00373 
[£13 







Wfflffifc ( k g t ) 




5 4 0 


12. 5 




3 0 


2 0. 1 



[00383 ^1 a^HJte J: 3 fc. W&M 1 <7)Sfffl 
lt{ltt«WlO18«fc<0«**L-C*J0. fl?5<9J§« 
tfmtzmZtik. *fc, 5fflffifit36 t 6 2XS«t:4 

•as*?**;. i*ui. asc»BWii^ww«^«*ft 

WK»»fi!!IHt^)±#jM»jl:T* Cl t fc J: & . t fc . 
0 5 (igftH 1 ^SffflSSmoffiHiM* II 6 

x'itmmm^mwm(r>mmb'M.^ti^\ 

[00393 (mm 2) &£#270/325 (53 
/4 5^m) cO^-V^yHffiSlC, &«KM>o»&CX 



40 ^nmumcocum^axi/^mmsum 

OSn«*£. 044>§6W:8LAU H5A2O*0(E 

2 3hH7ix2 0t<7)^';T7yx : 0. 5mm, H7 
: 1 500rpm, H9AW»ffl« : © 

«yH#wii20vo \%ti*>t:. itimmmm 

Wut Sn<0|lj^{i, 80wt%Cu-20wt% 

[00403 iKK, 4t«»««a*7 , l/^jR»Ufc 3 
50 t. 6 0 0\:affll»liaTT3 04H8SU ttfi2 0 
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(6) 



#^7-24 6 56 2 



1 0 



Omm, Jf£ 1 0mm, ffif41c0ff£ 3 mm. ftg5 
0. 8mmO*hU-hSHffi£f|*Lfc. ftfcflfca 

[0041] (JttHH2>-:fr. mm2bnt?4 J r 
%&Zo (cite l . &£«lT'^-£iI£ Lfc 3 * . f£li 

*«tH-^ST-ai^ Lfc 4: £ * , 0. 4-C*-5fc. 

[0042] (9fsrak> ±mmm2ii£ifsmm2 



10 



*^««:P#¥fflffifflSrPSG52DXNCj (ffi 

iM— ;^3E : 1 5 0 Om/m i n 
f— 77Lt£9 : 1 Om/mi n 

1 50,um 
^oxaOl;: 5jum 
SBWI:yy*^5 0«Bt 

IS**«2teiS"r. ««f»waifi!UklSJ:WSIffi!HaKJ4ai 

[0043] 
[f!2] 





IPfgiJtt 


tfl'Jfcla (kg!) 




2 5 0 0 


14.3 


fcttfll 2 


12 0 0 


14.5 



[ 0 0 4 4 ] ^2 (CtWJ: 5 C. ll»m<9SffflifcttJt 
KH 2 Oft 2 fg?$> 0 . ffi^SK^Sa^tiSMS it 
fc. Sffi'JfiStt^HSiST^^. «Wtt^9^ 

xtMoll^* J <Kji§ix, **ifcfiH-f*WIW*>JWIt 
[0045] (St»W3)a*# 140/170 (10 

6/9 oum) <?>y<t v*>vfflktiz. mwm^zm 

Zffl&b. ^nmOMmCOCu^UXX/Sn^ 
£. H4<Dggtc&AU H9A2 0*EBB$*T£B» 

A20tO^UT7>-X : 0. 5mm, H^AHHEft: 
lOOOrpm. H5Art*H«:S«. ^NfH : 1 

9HM*2 5 v o 1 Xrtfofc. *fcEBttHM+«C u b 
SnOfffr& 80wt%Cu-20wt%Snt'J)o 
fc. 

[004 6] *(c, ABWIIffifcTV^jSJBLfcd 

6 0 0 , C^S«35£H5RT , C3 0^feL, WS2 0 
Omm, Ji§ 1 Omm, ffi&lCDJI? 3 mm, f*Jg5 8 



30 



SO. 8mmiOXM/- hSffiHfctffSUt. t»6*lfc£ 
WgLfcfci*, 0. 8wt%T*ofc. 

[0047] (jt«W3) mM3tnty4* 

* y H8Ett*J J: VAWB** . SUM 3 H t#»*C 

xmMmwznfeLtibzb. o. 2wt%t*o 
it. 

[0048] (ffiMKK) JbBM*W3 *S £VtmM3 



*4-)Vm& : 1 5 0 Om/mi n 
T-^HiO : 1 Om/mi n 
50jum 

40 ftfeffltt : 9 8%7/l-st 
«BIMI1HIK»: 30 r P m 
[0049] 
[H3] 
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(7) ^WT7-246562 
11 12 



(cm') 






' JtttflS 


1 0 0 


10.2 


10. 6 


2 0 0 


10. 4 


10.6 


3 0 0 


10.6 


10.8 


4 0 0 


10.3 


11.6 


5 0 0 


10.3 


12.9 


6 0 0 


10.5 


14.6 


7 0 0 


10.3 


16.1 


8 0 0 


10.7 


19.7 


9 0 0 


10.5 




10 0 0 


10.4 





i o o 5 o ] * 3 (CTjcf J: a lusn 3 -rtieffim 

[00 5 1] 

FffiEfcJfUf . 2 0-9 5wt% 

OCu, 5~5 0wt%?)Siu fcitfO. 5~3wt 

9II«Ft4£i«t?'#4. 
[0052]**:. *ftfflfcfl(*.X ^A^K* 

iaK2oT3getfc*stf*i»joajfe6 t »fe<i&. 



[01 ] *IBHfc«4^^/W«>' KW5<0H8iW** 
30 *WiIflfcfcHT*4. 

[02 ] *me>mmMi*-mwtfctzmt>i. 

[03 ] *«Wt«4^ KWBOBitSSfeO- 
HW!WKiflErc*4. 

[04] isiiiig^ffi^asxg-t'ffiffl-r4j[iffiiE«i^ 
[05 ] fata i ^ v&Gcommmmm 

[06 ] itWm 1 ^ilfy F.«5«OTHKIIfiWflJf 

40 tft-fWj}] 

1 X^jHH^MMMI 

2 jSffift 

3 ^ja^->§ji 

4 A 

5 tflftffi 

6 *fcfir$tfl 

10 Jf>o£ffift 

1 1 mwm 

50 12 &g»gffili 
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2 0 

23 mm. 



(8) 



#m i 7-246562 



1 3 



1 4 



2 4 ®£JR9T-A 



[01] 



[02] 



4A 2 3 ( 4A /2 3 3 2 




v 
i 

r+-3 




A A 



[033 



[04] 



0*- 



(0) 



(t>) 





fB5] 



^~r- 

Iff WCff f': 
IKHMf * 

IBIB0l„. 

WtHMtt'*.... . 
-ruT-MS-v-i , :■:■■■>.■■ 

amamaant a 

wmmwtiMt-&i;w.>.-t v 




jiwHtBH a - - ■ 

' :ti¥.%¥: 
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(9) 

ime) 




#H 3 P7-24 65 62 
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